Jobotdobotdootd
Jobotdoootdobotdgbotdobotdgn

2006 U O

0o U






ERERERE

00o000o0o0o0Oo0oOooO0ooOo0oOOoUooOo(@EoO)DooooOoooOoOoo
gooobooobooobtooboooboooboobooboobooboooboDoo
oooobobobobooboobuoooooooobobooboboboobOoon
gbooobooooboooouobogobobooooooboboboboboooon
ooooobgoobuooobooooboobooboboooboobOooDOoo
gobooboboobogooobuobooboooooooobobooboooboobobo
gbobooboooooogoogooboboooooogbobooboboobooobooobo
gooobooobooobtooboooboooboobooboobooboooboDoo
oboogooooooooboon
gbobooobgoobooobooobooobobooboobooboooboobooobobooo
oobooboooooobogoooobuoobuooooboobooboboDooDbOoo
oooobooooogobooobogobobboobobooboobobooooboooDo
gobooogoobgoobgoooboogoobgooboobooboobooobbon
gboooobooooboboogooboobbboboooobobooobobboooo
oooobooobooooobogoobooooooboobooboDoooDbOoon
goboboooboobooooboboooboooobooboooooobobobo
ooooooooooboobobobooogoon
OO000oDOLANODODOOOOOOOUOODOOUODOOOODODOOODOOD
gbobobobooboobooobooboobooobooboboooooboboboboD
gooobooboobuobobobobooooboobooboobOoboDOoo
0000oooO00oo0oo0ooUoooOo0o0oooOoO0O0(CoboobD)boooobOo
ooo{@OoO0ooo)boo0o0o0oO0oooOoOO0oO0DOoDOooo(@EooOo)Dooooo
Oo0o00o0oO00O0oOO0oO0ooUooOOoOOooOooIP/MACOODOUODODOOO
gbogbooooooobobobon

0000000000000 0OO0O0o0OoOoO@UooooooOoS)DoooOoobo
gbooooboooobobgooboobgoogobobobuobuoboobooboobobooo
goooogobooogoboboobogobobooobooboobooooooboobooo
gobooobooobbooobobooboobooboooboboobooobobo
gboooooooooobboooobooogooobobooooboobooboooo
gbooooobooboobobooooboboboooboobobobobooo
gbooooboobobooooooboobobooboboboooobogJavabl 00
000000000000 0000000D0D0D(@U0DU0D0O0)D00o0o0o0oooo
gobooooooobobgobooobooon
gbooobooobogoboobobooboboooooboboooooboooon
gooobooobooboooooboobobooooDobooboooDoDbO
gbobobobobobgobgobobooboobobobbobobobobon
gbobooobgogoobbobooboooboobbooboobobooobbooob
googobobooogoooobooboooobboooooboobooboooDbobo
gbogoooooo






Abstract

O As a result of the diffusion of information system with the appearance of the low
cost but high performance computers, two or more computers are available for each of
us nowadays. Increasingly, computers are installed in public spaces for temporary use in
addition to the computer that belongs to a person or an organization. However, users
have no right to install their required applications in such computers because of the
security reasons. Therefore, limited applications are available in such a computer, for
example web browser, even if the number of public computers is increasing. If users
require specific applications, they may need to carry their own personal computer with
them at all times. In a word, the computers that are installed in public spaces are not
effectively used.

O In addition, the increase of the number is not only the applications but also the
functions within an application. Besides, users usually use only a part of functions
in spite of a large number of functions. It can cause a waste of computer resources
and difficulties of application management for individual users to install there required
application in public computers even if it is possible. However, it is impossible to install
nothing but parts of an application separately because of its monolithic structure even
though the application may use dynamic link libraries.

O On the other hand, the spread of the network infrastructure such as Access Points
of wireless network allows both public computer users and personal computer users to be
able to connect to the network. It is, however, easy to imagine that there will be a large
number of illegal accesses from the network if the network opens to everyone without
any authentications. Therefore, the system requires to define users if they are authorized
or not, and prevent malicious computers to access with spoof IP/MAC addresses.

0 Based on the background which is described above, this thesis presents the way
of achieving effectual use of computer resources by running applications that each user
requires with a need functions without relying on computer environment (hardware or
OS). In addition, we would like to provide a framework that executes the application
while downloading necessary functions from network. We would also like to apply this
execution method to the application management system including install, execute and
update the application. Furthermore, the reduction of starting time is explained and
required resources of well designed applications by using the framework is compared
with the traditional method that downloads entire program of the application before
the execution. In order to download required functions (programs), we extend the dy-
namic loading mechanism of Java language. In addition, we provide a system that can
distinguish authorized users and prevent illegal accesses from malicious computers by
introducing user authentication to provide network connectivity the framework requires.
Moreover, we confirm the efficiency of the system from benchmark tests and the working
result.

O These framework/system enables an authorized user to execute his/her required



applications while downloading necessary functions on demand from network with any
available computers.
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Web Browser XEFW
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“« ” ®))
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then
valid client;
Md5 else
(cryptkey 1+secretkey) invalid client; disconnect client
@) Send “cryptkey 2” (5)
cryptkey 2 Imd5 (secretkey+cryptkey1) == cryptkey 2)
then
valid client;
L] || else

invalid client; disconnect client
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HTTP/1.1 307 Temporary Redirect
Connection: close
Location https://nat.foo.com/login.html

g3500000000004d

<form action="/auth.html" method="post">

<input type="text" name="loginld" value=""/>
<input type="password" name="passwd" value=""/>
<input type="submit"/ name="Send">

</form>
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3.3.1.5 KeepAlive Checker

KeepAlive Checker 0 000 000IDO 000000000000 IDOOOOOO0
00000000000000000000000000OO0 Authenticated Registry
00000((0340(9)00000000000000000 0 0CommandExecutor
0000000000000 DO OAuthenticated Registry 0 0 000000000
(0340 (10)0 000000 0000 O Authenticated Registry ] 0 0 00000 O
00000000000000IDO0000000000000000000000
000000000000000000000000000000000000
oooooo

3.3.2 0000

O000000OHTTPRedirectord O O O OO0 Authentication ServerJ 0 O 0 OO0
OO0 Authenticator O D 0000000000000 OO0ODOO0ODOOOOOOOO

3.3.2.1 HttpRedirector 00 00O O

HttpRedirectorD 0 0 OO0 00O O0DOOOOOO35000HTTPOOODDOO
OO00OCOO000OOO0O0O0OOo31goobo0oOogNATBOXOODOODOOIPOO
OO0 “172.16.0.10000 0000000OCDNSOOOOOOO “nat.foo.com”D0OO000ODO
OO0o0ooO0oO0boo0ooboouoobbo00DbOOd “Location”0 00O 0OOODOURLOD
oboooooboooo

26



030 0000000000000000000020

public interface Authenticator {
public boolean authenticate(String loginld, String passwd);
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<HTML>

<FRAMESET ROWS="0%,0%,*">

<FRAME SRCG="" NAME="$SECRET">
<FRAME SRC="script.html" NAME="script">
<FRAME SR(="success.html" NAME="success">
</FRAMESET>

</HTML>

0 3.8 Top.html
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<HTML>
<HEAD><TITLE> Authenticate Success</TITLE></HEAD>
<BODY>

SREERLTN <BR/A-C O EME AL AWV T 2 & LY .<BR/>
</BODY>
</HTML>

O 3.9 Success.html

<HTML>
<HEAD><SCRIPT type="text/javascript'>
var secret, sessionld;
var url = “http://nat.foo.com:8000/success.html?sessionld=";
function keepalive() {
setTimeout("keepalive ()",5000);
secret= parenf{0].name; (1)
var currentKey = secret + document forms[0].sessionldvalue;
sessionld=MDS5_hexhash(currentKey); (2)
document.forms[0].sessionld value = sessionld, (3)
var sendUrl= url + sessionld;
parentsuccess.location.href=sendUrl, (4)

}
function MD5_hash (data) {

// encrypt data

return crypted datg
}
</SCRIPT></HEAD>
<BODY onload="keepalive ()"™
<FORM NAME="form">
<INPUT TYPE="hidden" name="sessionld" value=""/>
</FORM>
</BODY>
</HTML>

O 3.10 Script.html
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<HTML>
<HEAD>
<TITLE> Javascript Check</TITLE>
<meta http-equiv="Refresh"content="10 ;
URIL=http://nat.foo.com:8000/nojsauth html?sessionld=xxxx"/>
<SCRIPT type="text/javascript"™
function checkjs() {
location.href="top.html?sessionld=xxxx";
}
</SCRIPT>
</HEAD>
<BODY bgcolo="#FFFFCC" text="#000000" onload="checkjs()">
</BODY>
</HTML>

0O 3.11 Jscheck.html
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TextFrame tframe= new TextFrame ();
TextModel model = new TextModel ();
JButton button = new JButton (“doit”); (a)
tframesetModel (model);
tframeadd (button);

TextListener listener = new TextListener ();
listener.setModel (model); (b)
button.addActionListener (listener): |

042 Java0 00 APIDODOO0OO0ODODOOCOOOOOO

gboooon
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4.3.2 SmartAPIO O OO

041000000 0SmartAPID OO O0O0O0COOOQO “snew”d “dnew” 20
0000000000 “<ADM>"0O “<DFM>"0200000000000000O
“<DEPENDS>"0O00APIDDOCOOO0ODOOOCOOODODOOODODOOOOO
0000ooo@OoOo0oooooooO0oooooOO0o0oD0ooD)boooobboooo
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O 4.1 SmartAPI

SmartAPI ArPIDODOOOO
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foo.bar.TextFrame tframe = snew foo.bar.TextFrame ();
foo.bar.TextModel model = snew foo.bar.TextModel ();
javax.swing.JButton button = snew javax.swing.JButton (“doit”);
tframe <ADM>.setModel (model);

tframe <ADM>.add (button);

foo.bar.TextListener listener = dnew foo.bar.TextListener ();
listener <DFM>.setModel (model);
button KADM>.addActionListener (listener);

listener{DEPENDS>model:

043 SmartAPID 00 00O0O00OOCOOOO0OOOO

000430 00000000OAPIDODODODOODOO

4.3.21 ODO0O0O0OOOOODOODOOAPI

JavaD OO APID OO OODOODODOODOOCOOOOD420000newd 000
O0OSmartAPIO Osnewd OO0 dnewO0 OO ODOOOO0ODOOOODOOODODOOODOO
gbooooboobO0JawvallOODODOOODOOO0OOOODOOODODODDODODOO
O0000D00OsnewD OOOOODOOOO0OO0DOOOO0ODOOOdnewdO0O0OOO
goboooooobooooobooboboboooobobobgoongooo

4.3.2.2 0OUO0OODOOO0OOOOOAPI

gbooboooobooobooboobuooboobooboo200booooOonD
(0D0OhjADObBOOD)0DDOO0O00OO0OCOODOODOODOOODDOOObjAO ObjB

button<ADM>.addActionListener (listener)

listener{DEPENDS>model

Clistener > ®)

0 44 SmartAPIO 0000 O0DOOCOO

(a)
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obo4420 00000000 boobbobooooooboooboboogoo
OO0<DFM>0O0 00000000000 00O0DL0O0bOobDobDooboobOoDOon
0000000000 00O0<DFM>0<ADM>000000O00O0OOODGCDOO
oogo

SmartMobileD 0 OO0 O0OOOOOODOOODOODOOOOODOOODOOOOO
obooobobobooooobobgnDoo

4.3.23 0ODO000ODO0OODOOODOAPI

000000000000 00O0OO0OO0ODODODO<DEPENDS>OOODOOOO
433) 00 0000000000000 modeld000listener0 000000000
0000 “listenerdmodel0 0 0007’0 00004.33)0000<ADM>00000
U0 “modell listener0 D DD O07’00000000O0O0O0ODO0ODOODOODLOODOODOO
OO0DO0OO0O<ADM>O0O0OOOODODODOOOOODO4322000000000
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foo.bar.TextListener listener = dnew
foo.bar.TextListener ();

1) 0] listener <DEM>.setModel (model);

disabled Store button CADM>.addActionListener (listener);

execute
D) load class file
create object
invoke method

2)
right click

LoadModule

o45000000000boo0on

000000000000000000000
43210000000000000000000000000000000Osnew
0000000000000000000000000000000000000
00000000deewd] 0000000000000000000000000
00000000000000430b)00000 0000 listenerd buttond 0 0 O
00000000 0listenerd 000000000 (listener)d 0 0 0 O buttond 0 O
0(@O00000)00(04.5(1)0

0000000000000 000000O0buttond00000000000O0
00000000 Olstener 000000000000 O0000000000)00
000(045(2)00000433200000000listenerd 000000 Obutton
000000 (0453)0000000000000000000000 0 snewd
0000000000000

4.3.3.2 O00ODOO0O0OO0ODOOOOOOOO

00000000000000000000000deewd 0000000000
000000000000000000000000000000(04.53))000
00000D0000000000000000000000000 00 listenerd O
000000000000000 (0 4.5(i)0

000000000000000000000000000000000000
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gboobooboobgoobooobotboooboobooboobobooboDboo
googoooboobobooboboooobobooboboooooboDbo
ob452000000

44 UOU000O0O0O0O0O0O0O

goobooooboboboooooboooooooboooooooooooaon

000000000000 0Jawva0O0O0O0OOOO0AP(ODOODOOODOOOAPIO
O00)B3|4|0 00 0000000000000 000O00OAPIDODOOOODOO
OO0O0O0O0OO0OO0JwvaD0OOOOODOODOOAPIDOOOOODOOOODOODOO
gobobgooooboboobooboobooobobobobobobooooboooD
gooooobooobogoooooooooooboDoobDoobooDLDswoon”
obooboboog

44.1 0O00O0O0OODOAPI

gooobooobooooooobooooooooboobooooooooboao
oobooboobobJvabO00O0O0OO0OOOOO0OOOOO0ODODOOOOODO
OooooDoO0oooDbOo0o0oboDbOo4300 000000 OSmartMobiled 00O 0O
oobooboooboooooooboboboboboobouoboobuooodJaval O
OArPIO0OODCOOOOODOOOODOOOUOODOODOOODDOOOODO
O0O000D000D00O000D0QC SmartMobileDOOOODOOOOOAPIODOOO
OO000O00bOOoO00OO00oDOoO0obOO0U0oDOoOooOOoUOUODOoOAPIDDDODODOO
googoooobogobobobobooobobobobooboboobobobobo
gbooobooobobootboobobooobgoooobooooboboobonn
ubooobooobooboboobooboobooobooobooboobooboobd
000000000000 OO0OAPIDO0OOODODOJwva0DODOOOOOOO

0 42 SmartAPIO 0O OOO0OO

SmartAPI goooooooogooonod
O snew StaticInstance
O dnew Dynamiclnstance

0O <ADM> AddMethodCall
0O <DFM> MethodCall
<DEPENDS> | Objectld.addDependld
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Message tframeMessage = new Staticlnstance (“foo.bar.TextFrame”);
Objectld tframeld = RuntimeUtil.newlnstance (tframeMessage);
Message modelMessage = new Staticlnstance (“foo.bar.TextModel”);
Objectld modelld = RuntimeUtil .newlnstance (modelMessage);
Message buttonMessage = new Staticlnstance (“javax.swing.JButton”);
buttonMessage.setArg (“doit”);
Objectld buttonld = RuntimeUtil.newInstance (buttonMessage); —» (1) (a)
Message addtframesetModelMessage

=  new AddMethodCall (“setModel”);
addtframesetModelMessage .setArg (modelld);
RuntimeUtil.invoke (addtframesetModelMessage , tframeld), ——» (2)
Message addtframeaddMessage = new AddMethodCall (“add”);
addtframeaddMessage.setArg (buttonld);
RuntimeUtil.invoke (addtframeaddMessage, tframeld); |

Message listenerMessage =

new Dynamiclnstance (“foo.bar.TextListener”);——» (3)
Objectld listenerld = RuntimeUtil .newlnstance (listenerMessage);
Message listenersetModelMessage = new MethodCall (“setModel”);
listenersetModelMessage .setArg(modelld): (b)
RuntimeUtil.invoke (listenersetModelMessage, listenerld);
Message addbuttonaddActionListenerMessage =

new AddMethodCall  (“addActionListener ”);

addbuttonaddActionListenerMessage .setArg (listenerld):
RuntimeUtil.invoke(addbuttonaddActionListenerMessage , buttonld);

listenerld.addD ependld(modelld);

U460000Javald 00

4.4.2 0000 Javall OO

SmartAPIO 00420 000000000000 CO0O0O0O0O0Java0 0000
0000004200 000000OCbjectldD0DO00OO0DODOOMessage0 00000
O0000OOO0OMessageD OO0 O0OOO00OOOOAPIDOOOOODODOOOOODO

046004300 00000000000DO0ODO0O000Jawval 0D0DODO0O0O
Message0 00 (0420 0000000000D0)0000000DO0OOOOOOOO
ggbooooooboobooboooooboooooboboooooboooboboooDboo
OO000000O00CO0O00O0OOsetArgDO0000OOCDOOOOOOODOODRODOO
0 O ORuntimeUtilO O O O newInstance(Message msg) D 000 000 O O (O 4.6(1))0
O000O0O0ODODOOOODODODODOOObjectldDDOODODO (OO ObjectldD O O)DO
00000000000 0000000O0ORuntimeUtl0 O O O invoke(Message msg,
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Application
G
\
I —
(M 4 J/ \ ()
Jo | e\
newlnstnaceI / \\ I invoke
L / \ L
7 / \ \Z
{Create Objec’r)——(37>( Objectld ) <invoke method
Runtime

——= process flow —p» reference to the object

U47000000000DO0O0DO0ODOOOOO

Objectld 0id)0 0000000 O O (0 4.6(2))0 ObjectldDd 0 0O O 00 O ObjectId
000000000000 addDependId(Objectld 0id)0 00000000000 4.2
000000 <DEPENDS> O addDependldd 000 O Objectld0 000000000

44.3 0OD0OO0O0OO0OOO

gbooobooboboobooboobo46b00obobobobobbobOooD
gboobgooooooboo4e00b00b0obOobobOobOo0ObOO0ODbODOn
oboobobooboooooboobuobooooo

4.4.3.1 0D0OOO0OOOOODODOOO

000000004700 000004.60 ()0 0000000 00O0ODOORuntimeUtil
O newlnstance(0 4.7(1))0 D0 00000000 (04.7(2)00 0 0 0 0 O O Objectld
00000 (047(3))00 0 Oinvoke(D 47(4)0 00000000 O (0 4.7(5)0

0000460 (b)DODOOOD0ODOO4.6(3)0 00 TextListenerD O OOOOOODO
O Dynamiclnstance 0 0 0 0 000000000 00472)0 0000000000
000000 0ODynamiclnstanced 0 D000 0000 0OO4.7(3)0 O O Objectld(O
O0Olstenerld) 0 000000000000 O0O0ODODOO TextListenerD 0000
00000000000 000(04.7(5))0 00 OMethodCalll AddMethodCalld O
gooooooooo

000000000 AddMethodCallll 0 O O addDependld0 0000000000
O0Objectld 000000480 ((DP) 0000000 ODODOOOOODOOOODOO
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(Application ) ©P)
< TextFrame >
$

(buttonld)  (modelld)
>
(‘buttonld) (tframeld)  (modelld)

listenerld MethodCall

AddMethodCall

AN

Create

L Runtime ——> Dependency

> object () Objectld Q EventProducer — Reference to the object

J/

0480 0000000000000 0O0O0ODO

O TextListener 0 0 D00 000000000000 O0OODOO (O00OO JButton
000000)0004.90 OO EventProducer O O O O O setEnabled(false) 0 O 0O O
O0O000OO0OD0OO0OOOOEventProducer0 00 00DO0ODOOODOOOOODOODOO
o0oOo0obOOoOoDOboOOobboOobooobo

OO0000480000000000DOO400O0Objectld0 0D O0OO0ODOOO
U0 0000 TextListener D OO0 OO0 OO0 OOOODO O Dynamiclnstance O O O
0 0 0O O MethodCallO AddMethodCallD O OOO OO ODOOOO

4.4.3.2 0O0OO0OO0O0DOOOOOOOOOO

gboooobobooobobobooboobobJButtonD 0D O0OO0DODOO
OO0D0O0O0OD0UOEventProducerd D OO D O0OD0OOOOODOOODOOODOOODOO
00000480 (DP)0 000000 OOOOOOJButton0 0000 O0O0OODODO

public class EventProducer implements ActionLister
MouselListener KeyListener, Serializable {

public void mousePressed (MouseEvent e) {
//catch right click event

0 4.9 EventProducer0 0 O 0O O O
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TextListenerJ D 0000000000000 DOODOOO0OOODOOO0OOODOOOO
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U000 TextListenerU D 0000000 O000D0ODOOJButton 0D OD0ODOO
setEnabled(true) D 0000000000000 ODDOODO OTextListener 0 0 O O
oboooobogon
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04100 (H)D4)OOoOOoOOoUOUODOooooooooooooooOoooooooo
JavaCC[55|0 0D 0 0000000000 DO (Makelnitialize)J 0 0O 00O O

() CO00000O0O000O0O0O00O0O00O00O0D0D0OO0OSmartAPIDO OO O
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0000000000 (e)D0O0D0OOODOOO0DDO0OODOOO0OObOoOOOO
000000000000 (c) 00000000 “smmain”0d 000
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create initialize.src
y
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/N SampleAppjava

<application> package foo.bar;

<{name>SampleApp</name>
<class>foo.bar.SampleApp</class>
<{method®>mainmethoK/method>
<application>

import xxx
public class SampleApp{
public void mainmethod() {
// converted java code

}
}

y
compile

(4) A

Deploy on Station Runtime
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>java Makelnitialize initialize.src SampleApp mainmethod foo.bar

(a) (b) (c)

041g0o00o00oobooon

(2) /.
(3) Request Application IPAddress
, . 7 Port Number
find Station \ Network { Remote Application Name
deployfile Runtime/ q Runtime| ——
Send class data execute
main method main method
(4) (5)
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Release ———  p» DeRelease
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i i 4 T
Update |- Adapt \\ ? /’
i ¢ \ | /
_
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(a) (b)
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public class JavaClass {

public void doit() {
MyObj obj = new MyObj (); —» (1)

objmymethod ();

gs300000noo0nod

Application public class Menu 2Listener implements

Menu1 Menu3 . . . Actionl_.istener {
Funci public void actionPerformed (ActionEvent e) {

Func? N String source = e.getSoruce.getString ();
Func3 if(source.equals (“Func1™)) {
(hew Func1 ()).process ();
}else if(source.equals (“Func2”)) {
(new Func2 ()).process O;
}else if(source.equals (“Func3”)) {
(new Func3 ()).process (;

gs400000000000DODOODOO
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MyLoader loader = new MyLoader ();
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|
V I

Application1 -

- -
-

v \
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-

<Exception >k

-
-
p—

-
-
p—
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54 0O0OOOO

OD0OO0OOUOAppliStoreD0 00 O0DO0OCOOCOOOO0OOOODODODDOODOOCODOO
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54.1 OJU00O0ODO0ODOOOOOOOOOd

O0O00OASClient0 00000000000 0OCDO0OASClientD0O0O0Q0D0OOO
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ooooooboooboobobogooboooooobooboooobbooboboboobooDo
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ASServer ASServer
(AppX) (AppY)

( ASLoader ) < ASLoader >
(SecurityManageD (SecurityManageD

ASClient
( Java Virtual Machine )
<4—» (Classdata transfer < — —> Reference to the library

0 5.6 AppliStored 0 000000

gobooboboogobooobooboobobooobooboobobooDo
oboooooooboboboboboooooboobobooooDoo

5.4.2 0J0O0OO0OOO

AppliStore 0 00 000000 D0OO(MOOODO)DODODODDODOODODODODOOO
gogoooboooooogogooob oo uouoob b oooooobbooon
gooooooooouoboboooodb b0 doouobo b oooboboo
AppliStored0 0 JASClient 0 0 00000 O0O0DODO0O0OO SandboxO 0O OO0
[60][61]0 AppliStored Sandbox[ Javall 0 OO0 000 O O OO (SecurityManager) O
bbb bouoboboboooobuouobuobOoOoUs.6
O0000D0O0OASClientd SecurityManagerD 0 0 0 0 0O O O O O ASLoaderd O
gobodbooobouobuoooubooobooboobobbuooboobooo
000000000000 000000DO00D0O00O000OOdOnN SecurityManager
0000000000 ASLeaderD 0 0000000000000 ODODODOODODOO
0000000000000 SecurityManager0 000000000 DOOO0DOO
goboboboooboboouoooouobbbtbooooobbobooobobbooo
goboboobbooobooobbuooobbooobobuoouobboo

543 UU0O0ODODODOOOOOOOO

0000000000000 AppXOODOOODOOOOOOOOODOOOOO
00000000 00000570000000AppX0 appx.comO O appx.jar0 O
libl.eomO DOOOODODOOOOOLBIOOODOOOOOODOOOOOOLBIOOO
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AppX Lib Lib2

appx.com lib1.com lib2.com
(appx jar) (lib1jar) (lib2 jar)

— — 9 dependency

0 5.7 AppXO O DOOO

O O libl.comUO O libljard O O Olib2.comO0 0000000 ODODOLB2O00O00O0ODO
Lib20 lib2.comO O 1lib2jar0 0 0 0000000000000 0OAppXOOODODO

foo.AppXO OO DmitOODODOODODOODOO

543.1 0OD0D0OODOODOODOOO

O580AppX000D0COCO0O0ODOOO0OO0OODODOOODDODODOODODO«“CDO
O000000xm!’0000581)000000000000000O0O0O0OODN (i)
0000000000000 00000D00oooOoOG )y Doooooooooao
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0580 ()0D00D0()D@O0G)0DG)D((VDO0O00O00000
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() 000000000
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(4) TTL(Time To Live)
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(7) JIVMO OO OO0

) oooOoOoOoUoooooooo
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<actp>
<name>AppX</name> > (1) |
<basedir>/approot /basedir> > (2) 0
<currentversion >1.0</currentversion > > (3)
<tt>3600</ttl> > (4)
<version number="1.0"> B
< class>foo.AppX</class> > (5)
<{method>init<{/method> > (6)
{javaversion>1.2+</javaversion> » (7)
{jarfiles>
<local> > (8)
{jar>appxgjar</jar> P (%) (i)
</local>
< remote href="actp://libl.com:5000/Lib1" ver="1.0">
<{jar>lib1jar</jar> (a) (b)  (e) )
</remote> | > (9)
</jarfiles>
<{/version> )
{/actp>

Us800000000

(c)0DOO0O0DO
(000000000

000000000000 0OD0O000OD0O0O0000O00OO0OO0DOO0OOOOOG)O
(6)0D00000obooooo
ooooboobooboobbooboobbooboobodjarooogsyg
goobooooon

approot
deployfiles —» directory for deploy file >
L AppX.xml
AppX — » <directory for AppX >
10

: » <directory for version 1.0>
L appxjar

gs900000a000o
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Lib1 1.0
(lib1 jar)

Lib2 1.0
(lib2jar)

ﬂ update

Lib2 1.1
(lib2jar)

AppX 1.0
(appxgar)

Lib1 1.1
(lib1jar, lib2jar)

gsi00b00b0ooonooong

54.3.2 00000 OOOODOODO

0000000000000 O0000)00000000000000000
0000000005700 000AppX00 00 LibIOLbIOD OO Lb200 00
0O00D00AppXOODOO(DOODD0ADDD)DOODOO0DO0ODO (appxjar)0 O
000AppXOOOODOOOLBIDOOOOOOO0O0000000000000000
O0Lb200000000000LBbIODOD(@MO0O00BOOO)00O00O0O
00005100000 0AppXOLiblOLb20 0000000 1.0000 0 (0 5.10(1))0
Lib20 0000 0000CO0D0)00000000000000000000 (1.1
000)000000000BOLBbIO1OOL2O1L.1I0000000000000
00000LbOODOOOOO0OO00OO0O000LBO0000001.0001.100
000(05102)000000LLIO0OOO0O0(blja)00000000000
OLbl0ODO0O0DO00OO000O000O0000000LBOOOOOO0O00ADDDO
000000000D00LBKOODOOO0OD000O0BOLb200000O0 (lib2jar)0
0000000000Lb2ja0Lbl00000000000000lbljad00
000000O00BOLBIOODOOOOOOODO0OOOOO (O5.1003)0

0000000000000 0000000000000000000000
0000000000000 000000000000000000000000
000000000000000000000

5.5 AppliStored O O

OO0O0OAppliStore0000000OCOCOOCOOOOO0OUOOOODODODUOODOUOODD
0000000000000 00C000000OO0DODO0000OnOOOdAppliStore
0000000000 DOODO0O0O0DbOoO0oOoObODOoDOoOoOs70D0O0OD AppX
OO0O0O0O0O0O0O0OLbIOLb20O00O00O0O0OODOODO ASServerd OO0 0O O AS_AppXO
AS_Lib1OAS Lib20 0 O O
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Developer A

5.5.1

AS_AppX AS Lib1 AS_Lib2
(appijar) (Iib17.jar) (Iib27.jar)
Developer B & (2) Request class summary

(1) Open of lib 2 jar
&\ (5) Request class summary

@) Open of lib 1 jar (3) Class summary of lib2 jar
(6) Check difference

(7) Difference result

(8) Class summary of
lib1jar and lib2 jar

gs11go00oooboobobgnog

goboooggobbogo

05110 (1)0@®)0LiblO 00 AppXOOODOOOOOASServerD DO OOOODO
goLpv200000o0oo0oobobooooog

(1)
(2)

OOO0OBOASLbIODOOOOLBIOODOOD

AS LiblOLblOOOODOOOCOOOOASLb20000O0CCOOO0O0ODOD
O00O00ASLb20000LBIOODODOOLb2(Lib2jar) 000000000
obooooon

ASLib20lib2jar 000000000000 OO2000000000000
0000000000000 000%“'00000005.84)0TILOOOO
AS LiblODOODOODODOODO “lib2.foo.Class1”0 “lib2.foo.Class2’0 0 0 O O O O
O “lib2foox’0 000 0000OASLBIOTTLOOOOOOOOOODOODO
ASLib20 00000000000 DOODOO0O0OO

OO0O0AOASAppXO DO OO OAppXO OO OODO

AS_AppX O (2)0 ASLibl0 0 0O Libl(libljar) 000000000000
ASLiblD0DO0DO0OO0O0DASLbIODOOD0OODO0ODO0ODO0ODNO0DNO00O0O0O
(3)0000O0TITLOOO0O0O0O0ASLbIOODOOOOOOTILOODOD
00000 (MOID00N00000@O0000000

AS LiblOASLib200O0OOCOO0OO0OO
ASLiblDODOOOOO0DOOOO@B)DODO0O0OO0DO0DO0DOOODODOOO0DODOOD

ASLiblO3)0D0O00Lbljar0 00000000 O0O00OO0OODODOAO lib2jar
OO0000O00O0D00D0ASAppXOOOODOCOOODODAS AppXODOODO
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AS_AppX AS_Lib1 AS_Lib2

ASClient
@\ application = AppX

(1). . (2) version = null
application name - >
port number version = 1.0
IPaddress 3 class = foo.AppX
( version ) method = init
javaversion = 1.2+
class summary of
) lib1jar and lib 2,jar
create ASLoader| |«¢
create foo .AppX
invoke init e (5) < classdata transfer >>
(5) < classdata transfer >
g P
< (5) < classdata transfer > >

acroot
L apps
L AppX ——» <directory for SampleApp >
L 1.0 — < directory for version 1.0 > (¥)

L class files

Us1200000000000

00000 ((libljarO1lib2jar) D0 0000000000000 ODOOOOO
gbogooood

()00 00C0O0O00OO0OO0OO0OO0OO0OO0OO0ODOO0OODOODOOOODOOOODODOOOOO
googooooboobobotboooooobooboboobooboboooboobobobo
0000000000000 000000000000O0o(Mmooooooo
O000000LbIOOOODODOOLDb2(lib2jar)D 000000000 OO0OLB20O
goooooooooogoooooobooooooobooboobobobobobonb
lib2jarDOOOOODOOOUO0ODS43200000000Lb20OCOOOOO0OOO
ooooooboogLiblogboooLib20b000ogoLblDogdoooooon
oboboooooooobono

5.56.2 UJUO0OO0OODOOOOOO

000000000 o0o0OD0O0OO00O00s5120(1)0(B)DooO

() CoooD0O0O0OD0O0O0O00D0DO0D0DO0D0DO0D(UODODOOODOOoOoOIPODOOOO
O0000000000)0ASClient0 00000000 OOOODODOODBODOO
000000000000 DO0OO0ODbOO0OO000o0O0OOASClientddoooon

(2) ASClient0 AS AppXO O OODODOOODOODOODODDOODODDOODOO@MO)ODOO
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gs1000000000

ooooOd oooood ooooo
AppX - Main.class, Execute.class Sub.class
Lib2 Util.class Mod1.class,Mod2.class -

HRERN

(3) ASAppXOOODODODOODOOOODODOOOO0DOD0O00O0000000O0O0
000000JVMOOOO0OO0OO0O00O00511(8) 0000000000000
0D0O0O00(TTLOO0000000511(6)0 (7)000 0000 0)0 ASClient
000000(O0000000000000000000000000 (O
58(3))0 000000

(4) ASClient0 0 OO ASLoader0 O 000000 DOODOOOODOODOOOOODO
O000000000 (foo.AppX) D DO DO DODODOOO (mit) D00 DOOOOOO
ooboooobobobooooobooboobotboobobbooooDooobnooD
gbobo200000000bobobobobDon

(5) ASLoaderd “foo. AppX’0 0 00000000000 ODODOODOOOOOO
00000000000 CDOO0OO000O0O0oDOASServeed 00000

00 0ASLoader 0 0000000000000 AppX(appxjar) 000000000
0000000000000 000000000000000000000AS_AppX
0000000000000 00000000000000000000000
000000512000 000000000000000005.1200 “acroot”d O
ASClient 0000 0O0DO0COOODOOODOOOOOOO

5.5.3 U0OODODOUO

gobooobogbooboooooobooooooobboobobooooooDo
AppliStore 000D OO0DOODOOCOODOS130000000AppX0O1.0001.10
cooOoOoOOOCOOQOOCDOOODOODOODODDAppXO1O0OOOOOOOOO
O00000LblO1.0OLb201.00 00000000000 (@S5.13(0)00000O
0 0Lib1O1.00Lib201.10 00 0 0AppXO 1.10 Lib1O 1.00Lib201.10000 0O
O0000(@5.13(b) 000 0AppXOLiB2000000O0O0O0OOOOOOOODODO
gbogoooboooboos1oobn
oboboooboobuooboobobooobssgoboboboooobogooDtag
O0G@I0O0O0000jar000000DO00OO00ODOOOODOOODODOObS83)D0O0O
000000000011 000o0oooASAppXOOOODOOOOODODOOO
ooooon

00000000000 ASServerd ASClientD 0 0 0 05.140 (HO(8)D O OO
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Lib1 1.0 Lib2 1.0

Us1300000000b0o00oboob

ASClient AS_AppX AS_Lib1  AS Lib2
&\I 1) application = AppX ] ] ]
version = 1.0
L
(2) update AppX 1.0 > 1.1
<,
Request difference of 1.0 and
3) 1.1 for AppX
current Lib1 =1.0
current Lib2=1.0
>
@) change list of AppX
(5) update Lib2 1.0-> 1.1
remove matched < ]
classfiles ®) Request dlfferencelz of 1.0 and
1.1 for Lib2
>
®) (7) change list of Lib 2
remove matched | |«
classfiles
change directory
name (1.0->1.1) U L] L L]

OUs51400000000
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(1) OO0D0O0OASClient0d O AppXO 10000000

(2) AppXO O OOOODOOOO11000000OAS AppXO ASClient0 0O OO O
OO00000O0DO0OO0ASClientD 0000000 DODOOOOOOOODOODO
uoboboooobobooobboooobobbooooboobooooooon
gbobooboooobobgoblligss200booboooooooonn
0000000000000 0@®oUooOooooooooo

(3) 0000000000000 0AppXODOOODOODDOODOODO00O0OD0OO0O0O0O
0 O ASClient0 AS_AppXO OO OO DOO0 OO O AppX, Libl, Lib20 00000
oooo0lo0000

(4) AS AppXOOOODOOOOOOO11001NL10jax00000000000O0OO
0000000000000 0ood0ooOoooOoooOoooOoooooon
O00DO000DOO0O0O “Main.class”0 “Execute.class” OO0 0 O0O00O00O00O0OO
“Sub.class’0 0 0 00000000 OASClientd OO OO O Libl10O Lib20 O O
D000 AppXD110OODODODODOODOODODOODODOOODODDOOOOODO
0000000000000 Lk20000000000ASClientd 00000

(5) ASClientd 00O O O O “Main.class” “Execute.class” 0 “Sub.class”0 0 0 0 O O
0o0oooooooooooooobooooboooooao

(6) ASClientd Lib20 1.00 1100000000000 0OASLib20000O0O0O

(7) AS_Lib20 O Lib20 1.00 1.10 0 0O 0O O O “Mod1.class”0 “Mod2.class”0 O O O
OO0 ASClient0 000 OO

(8) AppX0O O 0O 00O O OASClient0 “Modl.class”0 “Mod2.class”0 D 0 000 0O
gboobooooboobobobogoboobobboboobooboooboon
o000 @OoOOoOoOoOODOOODOO)DOOODO(oOD1.1000)000
obobobgobllrigss20poooooboobooboooobobobo

5.5.4 AppliStore] O O

0000000000 0AppliStore0 00 00000000000000000
0000000000000 000000000000000000000000
00(00000)00000000000000000000000000000
0000000000000 00O000000000000000000000
0000000000000 0000000C0000000000000000
0000000000000 00000000000000000000000
000000000 0000000000000000000AppXO O OLiblO
O00C00LbOODODO0O0DO0000LOOOD0DOO0N0DOON0OoonoO
00000000 AppliStore 10 0000000000000 000000O000O
O00O00000AppXODOOODODODOOODOOODDOOOAppliStored O AppXO
(0)00000000000000000O00O0
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goss10b00boooooooooobooboooobooboboogon
gogboobooooboooogobooobobooobooboboboobboboooDbo
goboboooboooboobooboboooboboooboboooboobobooD
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OO00O0O00O0O0OO0OOD0O0OAS AppXOLib2DODOODODOOASClientd O 0ODO
OO000OO0O00O0O0ODASSercverd 000000 ODOOCODODOOODOOODOOD!I
goooboooobooobgoobooboobooboobobooboboboDbon
ASClient0 0 1000DO0CO0ODOODOODODOODOOODOOOODOODO

5.6 UUOUOOOOOOOOOOOO

OO0D0O0OAppliStore 000000 O0DOOO0ODOOODOODOODOODODOOOO
obooobooooooooo

5.6.1 U0O0OOODOOOODOOO

000000000000 0000000000000(000Autraded 00)0O
OO000OAppliStore0 0 0000000 Autraded D0 00000 DOO0O0O0OOOO
googoogoboboooooogbilobooooobobobooooooooo
ooooboboobogoobooboogooboobbooboooDooobboooDobobDO
Autrade0 00 0000 0O 0O HTMLParser[62], 0 0 0 0 0 0O O 0O O JFreeChart[63] O
000000000000 000000JFreeChart0 00000000 JCommon|[64]
oooobooooooboboobuobobsihgoooooooboboboooo
j2sdk1.4.2.070 00 00000C0O0O100MbpsD 000005000040 00000
O0010)0000 (Pentium4 1.8GO1GO0OO0)0 OO0

5.6.2 00U

ASClient0d O Autrade 0 0 0 00000 O5.160 0000 OO O ASClient(O 5.16(a))
ooooooooOos16(b)o0000@UOoooooOoDOOODOODODODODOOO
OO00O0O0D0OO0O0ODO0O0O0OO0OUOO0OD0ASClientDOODOOODOODODOODDOO
O000@B)“Autrade’0 0 00000000000 O0DODODOOOOOOOOOOO
OAutrade 0 00000000000 O0OCOOCOCOODOODOODOOASClientd
ASServer 0O O DOODOODOODOOO
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Autrade JFreeChart

HtmIParser// N JCommon
N

Client
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O 5.2 ASServer0 00 OO0 O0OO

JCommon | HTMLParser | JFreeChart | Autrade
0 0O (ms) 5 5 80 150
00 0O (kbyte) 306 617 1075 206
o000 (@@) 232 482 549 69
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5.6.3.5 0O0O0OO
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